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COVER: 
The cover photograph shows a 
stream of thousands of uniform 
sized droplets per second, photo- 
graphed by ISD-7’s Bill Jack 
Rodgers against a pulsating light 
unit. The droplets play an impor- 
tant role in a system being devel- 
oped b y  members of H-4 for the 
detection of cervical cancer and 
other abnormal cells. More infor- 
mation is contained in Barbara 
Storms’ story which begins on page 
one. 



By Barbara Storms 
A unique systcm for high-spccd, 
automatic- detection of abnormal 
cells now uiidcr investigation at  
I ASL’s I 1c;dtlr Research L ,abora- 
lory coultl sorncday malrc such tests 
‘‘5 t’w l’a~~~lllicolaoL1 or “l’ap” smear 
lor cervical cancer faster, Llicapcr 
and inorc rxiiiversallv available. But 

This artist’s conception shows he mechcriiics of the cell mrtcr from the time a 
sulrip~c enters its flow ctiarnbcr utili1 abnearrrioil c c ~ s  are charged on$ deflected 
onto filtor papor. 

thcrc i s  still a long wily io go, ac- 
cording to Mack Fulwylcr, R-4, 
who hcatls thc project bcing con- 
ducted uiidcr thc joint anspiccs of 
thc National Cancer Institute and 
the Atomic Ericrgy Commission. 
Other LAST, pcople involved in tlic 
projcct iiicludc Marvin Van nilla, 
Paul Mullancy, Scott Cram, John 
Stririk;iinp, Dale I-Iolm and Jim 
Chulter, a11 of  11-4, and Dr. Micharl 
Stewart, consulting pa thologis1 
lrorn thr Los Alamos MctXical Ccn- 
t u .  Cytotcchnician Angela Romero 
and Ins~mncnta t ion  Technician 
,fohn Horncy have rcccntly joincd 
thc staff t o  takc part in thc work. 

Thc  heart ol ihc system undcr 
dcvclopniciit is a rnacliinc known as 
the multi-scnsor ccll sortcr which 
represcntr a combinxtion ol sevcral 
scpilralc iqucs, cacli ol which 
is il bold ture lrom traditional 
tcrlmiques of cytology and each of 
which lias bccn devrlopccl as a rr- 
sult ol  Ir-4’s increasing interest in 
biological ccll research over thc 
px ,~  six years. 

Standard procedure for the Pi lp  

tcst rcquires obtaining crlls horn 
ihc cervix aiid vagina which arc 
then plarcd on ii glass microscopc 
slidc, fixcd, stairicd and cxainined 
by a cytoteclinician. Slidcs with 
cells judged to bc abnormal arc 
thcn sct asidc ior lurlhcr cxamina- 
tion by a patliologisi . Alttiough thc 

-- FLOW CHAMBER 
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system works well enough to be the 
standard against which new meth- 
ods must be compared, it is time- 
consuming and costly. It is also non- 
quantitative in that determination 
of abnormal cells is based entirely 
on the technician’s “eyeball” estima- 
tions. 

In the new method, cells are dis- 
persed and suspended in a liquid 
which flows past electronic and op- 
tical sensors where specific proper- 
ties of each cell are quantitatively 
measured. Cells found to be suspi- 
cious are automatically sorted out 
and set aside for visual examina- 
tion. The time required to analyze 
and sort a single cell is between 100 
and 200 microseconds, making it 

possible to analyze 50,000 cells per 
minute. 

speed automation could be incor- 
porated in large health testing and 
screening centers, thus lowering the 
cost and making the Pap and other 
cytological tests more readily avail- 
able without overtaxing the already 
inadequate medical facilities. 

“But the fact that this has never 
been done before offers both the 
promise and the hang-up,” says 
Fulwyler. While the sensing and 
sorting capabilities have already 
bcen proved, the measurable char- 
acteristics that distinguish ab- 
normal cells from normal ones are 
not yet definitely established. 

John Horney, left, and John Steinkamp 
put the cell sorter through its paces at 

As Fulwyler sees it, such high the Health Research Laboratory. 
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the it111011111 01 stain, arid, tiirrrloic, 
d slailicd rtiaierial coritainrd in the 
f PI] .  

Mwk Fulwyler checks the urrifrarinity of 
droplets coitiin<j oui of thr: flow 
clra mber. 
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Steinkamp adjusts the stream of drop- 
lets coming out of the cell sorter‘s flow 
chamber. 

Cytotechnician Angela Romero con- 
sults with Fulwyler on a dyed sample 
she is viewing through the microscope. 

distinguishing cytoplasm from the 
nucleus as the cell passes through. 
Another variation in the works is 
reduction of the beam to a spot 
about one micron in diameter 
which scans back and forth across 
the cell producing a coarse image 
of the cell. 

If the multi-sensor cell sorter is 
proven feasible as a detector 
of cervical cancer cells, Fulwyler 
forsees its adaptation for a variety 
of uses including detection of 
malignant cells in sputum and stom- 
ach washings, for analysis of white 
blood cells and detection of para- 
sites in red blood cells. 

Other medically-oriented proj- 
ects using variations of the same 
techniques are already underway in 
H-4. Under a brand-new contract 
with the U.S. Department of Agri- 
culture, Van Dilla, Mullaney, Ted 
Trujillo, Cram, and Holm and 
Coleman Hensley, project officer 
for the USDA, are attempting to 
prove the feasibility of an auto- 
mated system of fluorescent cell 
anarysis for diagnosis of viral dis- 
eases in animals. 

In this method, fluorescently- 
labelled antibodies injected into a 
cell suspension from an animal will 
attach themselves to infected cells. 
Measurements of cell ,fluorescence 
would indicate whether or not an 

animal has been exposed to the dis- 
ease and to what degree. Currently 
concentrating on detection of hog 
cholera, Van Dilla hopes to initiate 
an accelerated program to include 
Venezuelan equine encephalomyeli- 
tis which has recently swept the 
Southwest. 

Under contract with the Nation- 
al Institute of Health, Van Dilla, 
Trujillo, Cram and Holm are also 
investigating methods of detecting 
by fluorescence measurements, de- 
terioration of cells used to grow 
vaccines. 

Vaccines are grown in cultures of 
living cells which continue to re- 
produce themselves indefinitely. 
However, there have been indica- 
tions that these cells will eventually 
begin to show changes in chrom- 
osome makeup. “We want to find 
automatic methods for detecting 
these changes in order to know 
when to throw them away,” Van 
Dilla {aid. 

“The physics aren’t new, the elec- 
tronics are old fashioned,” Fulwyler 
points out. “It’s just that we’re ap- 
plying them to biology in a unique 
way.” 

“The many applications of these 
techniques cannot be forseen clearly 
at this time,” he concludes, “but 
the promise is great and the future 
prospects are exciting.” @ 
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Wild curries smlotre from the e~lgine buek to ~hc: gondola tars in which volunteers were taken to various worksites. 



Among volunteer workers who 
contributed time to the restoration 
of the 90-year-old railroad were sev- 
eral from the Los Alamos Scientific 
Laboratory and townsite. These in- 
clude John Pritchard, H-5, Dick 
Glass, ENG-5, George Swain, MP-1, 
Bob Jameson and Don Liska, both of 
MP-2, and George Wagoner, GMX- 
3, who learned the hard way what 
it’s like to repair and install track. 
Bill Stocum, H-5, helped paint pas- 
senger cars and with Swain wrote 
the descriptive booklet for the first 
special excursion run June 26 of 
this year. Explorer Scout Post 326 
from White Rock, led by A1 Dross, 
H-7, and Joe SUI, P-I, cleared brush 
and cleaned culverts. Bill Jack 
Rodgers, ISD-7, and Mark Mc- 
Mahon, publisher of the Los 
Alamos Monitor, provided photo- 
graphs and publicity, and John 
Allen and Harold Robinson, both 
of ENG-7, furnished their small 
dozer to clear away debris that had 
collected on the zig-zag track 
through several months of disuse. 

When Engine 483 made its way 
through the rough and scenic coun- 
try from Antonito to Chama in 
September of 1970, it was the first 
time the track had been used in 
nearly two years, and was the cul- 
mination of the long struggle led by 
the 500-member Denver and Rio 
Grande Western Narrow Gauge 
Railway Preservation Society to 
keep the train from being aban- 
doned and scrapped. 

The Denver and Rio Grande 
Western built the narrow gauge 
line through the mountain country 
in 1880. By 1967 they had no fur- 
ther use for the train. Much of its 
freight business had been converted 
to motor transport, and passenger 
service was erratic. As the D&RGW 
prepared its case for abandonment, 
the Preservation Society began its 
fight to preserve the railroad, a part 
of American history, for future gen- 
erations to enjoy. The Society 
gained the support of people across 
the country which resulted in the 
joint purchase of 64 miles of track, 
nine locomotives, and 130 cars by 
the States of New Mexico and Colo- 

rado in 1970. After many months 
and more than 15,000 man-hours of 
hard work by volunteers, the nar- 
row gauge train began its first tour- 
ist excursion trips July 3, 1971. 
Since then more than 4,000 persons 
have ridden the Cumbres and Tol- 
tec Scenic Railroad. 

A pair of volunteer workmen are 
dwarfed by the water tank and coal 
tipple at Chama. 
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tkh Huwt:s, u foriner LASL t3m$JlfJYE!e, 
cind George Wagoner check the ixn-  
dition of iraclc near 'Tsltec Gorge. 

Bil l  Stocurn, I.-I-5, looks out one ST the 
pussengcr cars. 



Engine 484 I 
cade Creek 1 

3uffs its 
'restle. 

over the Cas- 

A band played before the CATS train left Antonito. 
Train buffs and newsmen photograph one of the first 
excursions to Chama. 



and otlicr t, rcqucstcd by employees-- 
and i nirds lrom t l iesc deductions to 
1)c tlistributcd. 

ivrc~hir~z thcsc marly requirc- 
nrents into a working systcm has 
b c ~ n  said to require the help of a 
m y (  liical octopus whose mrrscular 
ai 111s ;ire iii inotiori all the time, col- 
lecting, compiling, vcrifying and 
distributing information and lunds. 
But people, s u t b  as tlic members ol 
Croup hC)-2 ai the Los Alarnos Sci- 
ciitific Laboratory, still do thc 
work. 

’I’hc group, headed by Ivari 
(Chick) Hcrgstein is cliargcd with 
the admiiiistration oI‘ prompt and 

continued 011 next page 
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accurate payment and control of 
LASL payrolls. This responsibility 
includes the accurate accountability 
and distribution of deductions with- 
held, maintenance of sick and vaca- 
tion records, preparation and dis- 
tribution of various reports to fed- 
eral and state governments, the 
Atomic Energy Commission, the 
University of California, the Lab- 
oratory, the retirement systems and 
insurance companies, and the coun- 
seling of employees on taxes, insur- 
ance and retirement as they pertain 
LO the payroll function. 

The key to the payroll system is 
the “master file” which contains 57- 
plus items of information on every 
Laboratory employee. The master 
file is included in the “employee in- 
lormation system,” a magnetic tape 
which holds a composite of all the 

information on each employee re- 
quired for use by AO-2, Wage and 
Salary department and Personnel 
department. The computer on 
which the tape is “played” is pro- 
grammed by AO-7 to produce only 
those portions of information re- 
quired by any of the three groups. 
For example, the computer is pro- 
grammed to ignore information on 
monthly paid employees while ex- 
tracting information to meet the bi- 
weekly payroll and vice versa. 

The payroll group updates the 
master file normally twice each 
week because of the constant heavy 
influx of changes and to avoid any 
delay in distributing payrolls. Ten 
different standardized forms are 
used in updating the file. The in- 
formation on them is punched into 
cards by AO-4 whose members also 

Tim Keiley, AO-7 associate group 
leader, and Ivan Bergstein, AO-2 
group leader, discuss changes in the 
master file. In background are AO-4 
Computer Operators Ramona Gon- 
zales and Shirley Loewenstein. 

Behind the payroll window, Wilma 
Bruce talks with Ida Kraig. At center 
is Anne Powell. 
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. ,  I i d r n t r  Northrup discusses t i  etiange card with Fabiola Romero, card puncher 
in d0-4. 



is the contribution rate for all new 
hires regardless of age or sex.” 

A major contributor of person- 
nel-action changes is the bi-weekly 
attendance reports which are sub- 
mitted by all groups at the Labora- 
tory. Reporting procedures arc stan- 
dardized as outlined in the Labora- 
tory’s Manual of Office Procedure. 
On these reports are recorded at- 
tendance, travel, vacation, and vari- 
ous types ol leaves of absence. The 
travel information is checked by 
Bergstein’s group against bills sub- 
mitted to Group PER-7 which reim- 
burses employees for expenses in- 
curred through official Laboratory 
business. 

The number of changes made in 
the master file each time it is up- 
dated varies considerably so that 
any attempt at averaging would be 
distorting. “The number of changes 
made during the first five months of 
this year were pretty much routine 
il you look at each month indivi- 
dually,” said Bergstein. The group 
leader reported that in January one 
or more changes made for deduc- 
tions affected 108 persons and that 
personnel actions affected 705. I n  
this order, the numbers of persons 
affected in February were 120 and 
465; March, 336 and 645; April, 
144 and 450; May, 192 and 375. 

“June was an extraordinary 
month,” the group leader said, “be- 
cause of the Laboratory’s reduction 
in force. Checks for the people af- 
fected by it and all other termina- 
tions were hand-cranked. This takes 
more time and we have to be careful 
that we make the right changes in 
the master file. 

“All the changes in the master 
file are handled as individual items, 
excluding those of large volume. 
Merit reviews, for instance, are pro- 
grammed by AO-7 according to a 
system worked out between the Pay- 
roll group, AO-7, and Wage and 
Salary. When we have large volume 
material, Payroll doesn’t have as 
much paperwork to do, although 
we do verify that what information 
is put into the system is correct.’’ 

Bergstein feels a top-notch pay- 
roll syslem has been built up for 

the Laboratory over the years, but 
it hasn’t been without problems. 
“At one time post-doctorates, visit- 
ing staff members and EEO (Equal 
Employment Opportunity) employ- 
ees were assigned account numbers, 
but were physically present and 
working in other groups. They were 
spread all over the Laboratory and 
Mail and Records had a difficult 
time locating them to deliver their 
checks. There was no one at an ac- 
count number to accept them. 
Wage and Salary established ‘cost’ 
and ‘work’ groups for these people 
and we’ve worked i t  into our sys- 
tem.” The cost group is the account 
from which wages are paid and the 
work group is where they work. 

Group AO-2 is made up of eight 
full-time employees and one sum- 
mer employee. Three of its mem- 
bers work on the monthly payroll 
and three, plus the summer em- 
ployee, work on the hi-weekly 
(hourly) payroll although all group 
members contribute time to the 
latter. The octopus is a myth. + 

Jon Barnes and Cathy Roybal, AO-2’s 
summer employee, talk over a. change 
in deductions requested by an em- 
ployee. At right is Thelma Northrup. 
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Thotiims Wirneit, Godiva program director for N-2, talks over reactor require- 
ments with Kurt Wolfskjerg of CNC-11 while Silvio Bulestrini, CNC-11, and Leon 
i%rnicin, 5-16, inalce acliustmevits on the spectrograph’s collector plates. 
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Bill Jack Rodgers) A bear wus eating his early morning 
breakfast all too often from Frank Ber- 
ry’s garbage can. The noise was dis- 
quieting and having to upright the can 
and pick up its spilled contents was 
annoying. Berry, a member of ISD-7, 
set up a camera and u pair of flashing 
light units connected to a microswitch 
on the bottom of the garbage can. 
When the bear tilted the can, the light 
units flashed. Berry ended up with this 
picture and the bear hasn’t been buck 
since. 

So many file drawers were stacked in 
a hallway of the Administration build- 
ing that there seemed to be no room 
for another one. Looking for a place i s  
AI Peaslee of TD-2. The file drawers 
were moved to a warehouse where 
they will be used to store archive docu- 
ments for the Mail and Records group. 
(Photo by Bil l Jack Rodgers) 



Members of ISD-7 recently decorated 
the walls of the main corridor of Ihe 
Administration building with photo- 
graphs depicting laboratory activities. 
Among those on display are prize win- 
ning photographs judged during the 
annual contest of the industrial fho- 
tographers of the Southwest. Mount- 
ing the display are Bob Martin, Henty 
Ortega, Associate Group Leader Bob 
Perlee, and Jose "Mitzic" Ulibarri. 
(Photo by Rill Juck Hsdgers) 

It's mi a movie sei!. Bob Brashccrr, right, rnmclgrr of the: Bradbury Scirtnce Hall, 
is explaining to Actor Ernest Borgtrine what will take plirrcc in the experimental 
builrling at tho tcls Alamos Meson Physics Facility when ii i s  completed. Borgnine 
loured the Science Hall, LAMPF and the Health Researdl I.aboratory during his 
recent visit to h i s  Alanios. (Photn by Bill Jack 1toclaersl 

The hummingbirds near Quesfa are 
fricndly, or at Ieasi they are ut a near- 
by cabin owned by Ivan Worthington's 
father-in-law. l-he cubiti owner rou- 
tinely maintains sevcral bird feeders. 
Worthington, a member of ISD-7, eon- 
cealed the Feeders and, after about an 
hour, coaxed a humrningbird to drink 
sornc glucose water from a hand-held 
glass. 



ormally you wouldn’t think of going to an ex- N plosives division to have a camera repaired. 
But that’s the way it  is at the Los Alamos Scientific 
Laboratory. Group GMX-9 can do anything with 
photographic and optical instrumentation from 
cleaning, general maintenance, repairing and 
modifying to design and fabrication. 

Since its beginning as Project Y, the Laboratory 
has always had a group to service its optical and 
photographic instrumentation. T h e  first group 
was formed in 1943 and was a part of X-division. 
In  1944 it was known as Group E-2 and in the 

known as Group M-8 and in 1948 it was designated 
GMX-9. 

GMX-9 is headed by Berlyn Brixner who has 
weathered all of the group’s designations since 
1943. “At the start we not only serviced the op- 
tical and photographic instrumentation here, but 
we were the photography group for the whole 
project,” he said. “During the war we were too 
busy meeting the goals of Project Y to invent any- 
thing. We applied known principles of photog- 
raphy to the diagnostic work we were doing in ex- 
plosives. We fixed cameras and we built them, but 
they were patterned after other cameras for the 
most part.” When Brixner arrived at Los Alamos 
after 10 years as a regional photographer for the 
Soil Conservation Service, a sweeping-slit-image 
rotating-mirror camera was being built for inves- 

Teaming Up 
On the Optics same year it became Group ~ - 1 1 .  In  1946 it was 
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so that apprqxiate  servicc manuals can be kcpt 
in stock. 

‘r‘tie group also s~ocks  a largc assortment ol‘ 
parts, loan equipnient and  replacemcnt compo- 
ncrrts including a wide range o f  shutters for most 
types of cameras. 

Vor the work required. 01 the group, Brixner has 
assernblcd a team of top-notch specialists who are 
familiar with all types of optical instrixmentation 
riscd at t tic I ,aboratory. 1 lis group now numbers 
wvcn, inclurliiig liiinsclf arid a half-1 imc secretary, 
Gaylr ‘l’liomas. Others are Bob L~tpp, Barry Len- 
tiart, 1lS;iuclino (Buddy) Montoya, Kcn Imarnura 
,ind Bill Wyni-re. 

Lapp came 10 the 1,aI)oratory eight years ago 
d t c r  20 years in the U.S. Navy tvlicre lie workccl 
wit11 optical systems such ;is gunsights, periscopes 

continued on next page 

Bob Lapp works with a machine used to grind smooth 
S U ~  f ace!;. 



and binoculars. At LASL his background is be- 
ing put  to good use in Ivorking with such instru- 
ments as spectroscopes, microscopes, film readers, 
telescopes, periscopes and binoculars. Lapp built 
an apparatus for aligning binoculars and camera 
rangefinders which was patterned after one used 
by the Navy. In  addition he does cutting and 
polishing of optics and chromeplating of such 
things as mirrors. 

Lenhart also received his training in the Navy. 
He  was first a photographer and then was trained 
in the repair of cameras and other photographic 
equipment. Lenhart has been at Los Alamos for 
four years and is now GMX-9's chief repairman for 
cameras, exposure meters, projectors and most 
other types of photographic instrumentation. He  
also does thin-film vacuum evaporation proces- 
sing. This is a process for providing the thin reflec- 
tive surfaces on mirrors and anti-reflective coatings 
on lenses. 

Montoya has been employed by the Laboratory 
since 1954. Until 1962 he was a property repre- 
sentative for photographic supplies and stationery 
for SP-3. He then transferred to GMX-9 as a prop- 
erty representative in its stockroom. He  still main- 
tains the stockroom, but has since learned to repair 

Buddy Montoya and Secretary Gayle Thomas check files 
in the GMX-9 stock room for the repair record of an 
optical i ~ ~ ~ m e n t .  
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txnicras, microscopcs ant1 otlicr opticitl instru- 
iricnts. M r ~ h  01 his time is spent in tlic r e p i i ~  a r i d  
ovcrluniling of os( illostopc ( anicr‘ts ;mcl others 
which weic built ‘it tlic L,al)oratory. 

lrrrainur a is the group’s clraltsiiim. lklut cited ;it 
t hc O ~ c g o i i  1 ’cc linical Institute, Imamirra has 
becii with GMX-9 ior i n o ~ c  tlian lour years ;mtl 
hns 1r.arncd to work witti toiiiprrter t otlcu i i i  tlic 
design oi lcnscs under Ih-ixncr’s supcrvisiori. IIc 
1 ucp;ircs i1lustr;itioris arid eirgincci-iiig tlrawiiigs 
I or h w s ,  new illst I uincnts, inst rrxmcrrt rnod ilica 
t ioiis anti rep1 atuiicnt inrts. 

Wynric is actu,~lly ;i mcinbcr o l  SI)-5. l l c  IMS 
1)ccn a machinist at I , h S 1 ,  loi I9  yeais nncl bas op- 
cr,itctt tlic GR4X 9 branc Ir sliop lor the past I O  
years. I I is early cxpcriciicc iri;iclc him i L  prirnt. 
(,intlid;itc lor work \vi l l i  tlic GMX-division c y  its 
p,roup. 1Schre coming to t Iic I,alxxdtory, Wynne 
w a s  a ri ict(  Iiiiiist for W;trrici Hrothcrs arid lor Ilei- 
Itti id Rcscarcli (now Miiinc,ipoli~ 1 Ioney.cvrll) in  
Jknvcr, ( k h .  

“ W e  a11 work as n ic;mi,” haid l3rixlit.r. “Many 
jolx Yeqrtirc niore t l im OW ol oltr specinlists m d  
minctiriicS all ol ttic.ni-if not in the job itsell, in 
iri:tlcin~; tlie tools oi t e s t  cqiiipment wc‘ rrcctl 1 0  do  
the joli. We make ;i lot of thc equipniclit we riced 
to work with in ;dtlition to niany of tlic op t i~a l  
institmielits 1-cyuiicd l)y grotip at tlic La1)orn- 
tory.” 

A n  e a r l y  te\t instriirrient built by the group W ~ L I ,  
;I special intcricronieter. It i:, being r~sctl t o  tmt 
tlic qu.LIity of laser i o d u -  t Iic lascr’s print i p l  ~p 
t ical c~lcnicnt whit Ii is responsible foi tlic ampli-  
licatiori ol light into an intense pcncil-tliin beanr. 

The  intcrferoiiictcr rise‘, laser light soiircc, 
~vliosc l x i r i i  is split hy  rni i  iors and sri1)sequcntly 
icunitctl altcr travcrsiiig diflcreiit optical paths. 
‘Ilir laser tod 1)cing tcstcd is po\itionctl in onc ol 
thcse p,ittis. Wlicn the bcnnis m-t. rcnnittd thc 
icsultiiig light pattcrn givcs <in indication ol tlic 
qiidity of thc rod. 

On(, oL tlic many inst rumcnts dcsigntd b y  
(;MX-!l t o  meet special requirements w a s  ;I lens 
system lot j-15’s so1i11 L‘C lipsc taincra. 7’1ic 1 tlivi- 
sion si o t r p  nceclctl thc leiis t o  talw cmctirig 
~)liotoy~al)lis of t h c  sun’s coiona. 11 lrxl to be a 
lcris systcrri tliat would protliit c cxu t poilit-to- 
Imiirt ( 01 t e ~ p o n d c n ~ c  fxtmccii I he ( orom and  its 
irn.tgc oii Itlin. Ikcaiisc it w a s  to l>c rrsctl in  i lIi  air 
( I  ai t ivlicrc roo111 TV‘IS a t  ;L premium, it t oultl be 

continued an next page 

Draftsman Ken ltnnmura goes over the design of a part 
with Machinist Bill Wynne. 
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no longer than 24 inches. A high quality image 
throughout a six-degree flat image field was 
needed. High light transmission and freedom 
from flare were essential. N o  commercial lens 
meeting these specifications was available. 

Brixner’s group used one of its computer codes 
in coming up with the proper design of a multi- 
lens system. When completed the instrument mea- 
sured only 18 inches in length. 

T h e  lenses were not made by Brixner’s group. 
None are. GMX-9 builds the lens tubes and other 
mechanical components necessary for the system, 
and designs the optics for it, but  the lenses are 
made by commercial manufacturers. “We supply 
the specifications and glass from our own stock,” 
said Brixner. “We stock our own glass because 
we must know its refractive index.” T h e  group 
leader noted that the refractive index of glass 
varies with each shipment and influences the 
design of a lens. T h e  refractive index is the ratio 
of the velocity of light in air to its velocity in the 
glass. 

A recent job order completed by GMX-9 illus- 
trates there is sometimes only a fine line between 
definitions of “repair” and “fabricate.” Image 
quality on a GMX-I 1 film reader needed to be im- 
proved and the Laboratory’s optics group was 
asked to repair it. “We went out to the site where 
the reader was located,” Brixner said. “We looked 
at its mechanics and borrowed the instruction 
book for it to see how the optical components were 
put together. Some of the mirrors were too thin- 
they weren’t flat enough-causing distortion of the 

image. We cleaned and aligned the machine’s 
condensing and illumination system and its mir- 
rors immediately so  GMX-11 could continue to 
use it. We had to build some jigs to align the 
optical elements properly because there were no 
alignment indicators on the machine. Then  we 
replaced some of the mirrors. One was larger 
than any we had and of a complex shape so we 
had to design one and order it built to our specifi- 
cations. Everyone got involved in this job.” 

GMX-9 cooperated with C-division to develop a 
scheme for making color motion pictures of com- 
puter-generated images. A current problem in- 
volves adapting a Mitchell motion picture camera 
to work on C-division’s SC-4020 plotter /printers. 
Movie cameras generally run  at constant speeds, 
but C-division needs one which will stop and start 
on demand so film frames on the same roll can be 
exposed for different lengths of time. T h e  optics 
group is working with the computer division on 
this problem and together they are adapting the 
pin-registered Mitchell camera to the electrical 
demands of the printer/ plotters. T h e  camera’s pin- 
registration system will position each film frame 
precisely and thereby avoid “jittery” images when 
the film is projected on a screen. 

These are but a few of the knotty problems at- 
tacked by GMX-9. They show photographic and 
other optical instruments are deeply ingrained in 
the Laboratory’s research and development work. 
There are literally hundreds of optical instru- 
ments in use, more than enough to keep a seven- 
member group busy all of the time. 8 
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the technical side 
Taken from LASL Technical Information Reports submitted through ISD-6 

Meeting of the American Associa- 
tion of Pathologists and Bacteriolo- 
gists, Montreal, Canada, March 6-9: 

"Early Ultrastructural Effects of 
Ionizing Radiation" by S. W. Jor- 
dan, University of New Mexico, AI- 
buquerque, P. N. Dean, H-4, and 
J. Ahlquist, H-8 
Fifth Nordic-Dutch Accelerator Sym- 
posium, Ebeltuft, Denmark, May 18- 
22: 

"Two-Nucleon Transfer Reactions 
and Elementary Excitations (An Ex- 
perimental Survey)" by 0. Hansen, 
P-DOR (invited) 
American Physical Society Topical 
Conference on Collisionless Shocks, 
Los Alamos, June 14-15: 

"Theory of La mi na r Col I ision less 
Shocks" by D. W. Forslund and J. P. 
Freidberg, both P-18 

"Electron Cyclotron Drift Instabil- 
ity and Turbulence" by D. W. 
Forslund, R. L. Morse, C. W. Niel- 
son, al l  P-18, and J. H. Fu, EG&G 
Summer Seminar on Nonlinear Ei- 
genvalue Problems, Santa Fe, June 

"Existence and Stability of Branch 
Solutions of the Taylor Problem of 
Superposed Fluids: Steady State" 
by G. H. Pimbley, T-DOT (invited) 
Molecular Spectroscopy Symposium, 
Ohio State University, Columbus, 
June 14-18: 

Vibrat ional Spectrum and Force 
Field of Ruthenium Tetroxide'' by 
R. S. McDowell, CNC-4, and L. C. 
Hoskins, University of Alaska, Fair- 
banks 
International Atomic Energy Agency 
Fourth Conference on Plasma Phys- 
ics and Controlled Nuclear Fusion 
Research, Madison, Wisc., June 17- 
23: 

"Z-Pinch Experiments with Shock 
Heating" by D. A. Baker, P-18, L. C. 
Burkhardt, J. N. DiMarco, A. Haber- 
stitch, H. J. Karr, J. A. Phillips, 
A. E. Schofield, P. R. Forman, al l  
P-14, and L. W. Mann, P-18 

14-July 4: 

"Theory of Turbulent Heating 
and Anomalous Diffusion in Pinch 
Plasmas" by D. W. Forslund, R. L. 
Morse and C. W. Nielson, al l  P-18 

"High Energy Gun-Injected To- 
roidal Quadrupole" by J. E. Ham- 
mel, I. Henins, J. Marshall, all P-17, 
and R. W. Kewish, Jr., P-16 

"Theta-Pinch Experiments with 
Helical Equilibrium Fields in a Five- 
Meter Toroidal Sector and in a 
Three-Meter Linear Device" by S. C. 
Burnett, W. R.  Ellis, C. R. Harder, 
F. C. Jahoda, W. E. Quinn, A. S. 
Rawcliffe, F. L. Ribe, G. A. Sawyer, 
R. E. Siemon, K. S. Thomas, E. L. 
Zimmermann, all P-15, and C. F. 
Hammer, H. W. Harris, both P-16 

"Recent Studies of Dense Plasma 
Focus" by J. W. Mather, P. J. Bot- 
toms, J. P. Carpenter, K. D. Ware 
and A. H. Williams, all P-7 

"Survey of Scyllac Theory" by 
J. P. Friedberg, P-18 
Fourteenth Meeting o f  COSPAR 
(Committee on Space Research), 
Seattle, Wash., June 17-July 2: 

"The Effects of Dose Protraction 
on Hematopoiesis in the Primate 
and Dog'' by J. F. Spalding, L. M. 
Holland and J. R. Prine, all H-4 
(invited) 

"Results of Polarization Observa- 
tions of the Outer Corona from a 
Jet Aircraft" by C. F. Keller, J-15 

"Some Newly Discovered Coronal 
Emission Lines from High Altitude 
Infrared Observations of the March 
7, 1970, Solar Eclipse" by K. H. 
Olsen, C. R. Anderson and J. N. 
Stewart, all J-9 
Colloquium, Nuclear Engineering 
Science Division, Rensselaer Poly- 
technic Institute, Troy, N.Y., June 
18: 

"The Storage Ring as a High In- 
tensity Source" by R. R. Fullwood, 
W-8 
Seminar, Nuclear Research Center, 
Karlsruhe, Germany, June 18: 

"Plutonium Fuel Studies at Los 

Alamos Scientific Laboratory" by 
J. A. Leary, CMB-1 1 (invited) 
Seminar, Air Pollution Control Of- 
fice, Raleigh, N.C., June 18: 

"Loss of Long-Range Visibility in 
an Open Air Laboratory" by D. H. 
Liebenberg, P-8 (invited) 
Fifth Symposium on Temperature- 
Its Measurement and Control in Sci- 
ence and Industry, Washington, 
D.C., June 21-24: 

"Grooved Melt Wires for Tem- 
perature Measurement of Nuclear 
Fuel" by P. G. Salgado, GMX-3, 
B. J.  Thamer, Dir. Off., R. L. Rudman, 
IBM Data Processing Division, LOS 
Angeles, Calif. 

"Thermometry Below 0.1 K: A 
Comparison of the Mossbauer Ef- 
fect Thermometer and the Gamma- 
Ray Anisotropy Thermometer" by R. 
D. Taylor, P-8 

"Resistance Thermometry with 
Thin Superconducting Aluminum 
Films" by D. H. Liebenberg, P-8, and 
L. D. F. Allen, CNC-4 

"The Application of Nuclear Ori- 
entation to Ultra Low Temperature 
Thermometry'' by W. A. Steyert, 

"Development of a Nuclear Radi- 
ation Tolerant Resistance Thermom- 
etkr" by C. R. Tallman, N-4 

"High Temperature Core Thermo- 
couple Development for the Nuclear 
Rocket Engine Program (Rover)" by 
B. G. Goodier, C. R. Tallman, both 
N-4, and R. J .  Fries, N-1 
Atomic Energy Commission Nuclear 
Accident and Radiological Incident 
Training Course, Albuquerque, June 

"Medical Aspects of Radiation 
Accidents" by G. L. Voelz, H-DO 
Tenth Biennial Conference on Car- 
bon, Lehigh University, Bethlehem, 
Pa., June 27-July 2: 

"The Dependence of Young's 
Modulus on Porosity in a Series of 
Isotropic Graphites at Elevated 
Temperatures" by P. E. Armstrong, 

"High Temperature Creep of a 
Poco Graphite" by W. V. Green and 
E. G. Zukas, both CMB-13 

"The Use of Gamma-Alumina- 
Polymerized Furfuryl Alcohol Resin 
Binders in the Fabrication of Graph- 

P-8 

22-25: 

CMB- 13 
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ite" by li. M. Wewcrka and J. M. 
Ilickinson, both CMbI  3 
Gordon Research Conference 011 

1'1 asrnrr P hy!;ics, And over, hi. H ., 
June 28-July 2: 

"Anomalous Microwave Abmrp- 
iion Near thc Plasma Frequency" by 
t I. Dreiccr, D. il. Henderson crritl 
J. C. Ingraharti, all P-13 

"Studies of /\nomalous Rcsisiiviiy 
by Numerical Simulation" by C. W. 
Nielson, P-78 

"Electron Cyclotron Ilrift Instc'rhil- 
ity and l'urbulencc" by R. 1.. Morse, 
1'- 1 8 
Sum mer Wo rkslro p o t i  Experi mt!nt:i 
with Nuclei at the Zero Grtrdieiit 
Synchrotron, .Argontit? Ntrtiottal 
Laboratory, Ill., Jurie 28-30: 

"Fix p e ia i tn e rl I :; P r o  pose cl fo I' 
LAMPF" by R. I.. burman, MW-7 
(invited) 
Air Pollution (:sntrol Association 
Meeting, Atlantic City, N.J., .lt.xne 
28-JUIY 1 : 

"Particle Size, Visibility atid Mass 
Concc?ntratioii i r i  ci Non-Urbcin 1.n- 
virontiient" by 1-1. .J. Ettiriger and 

International Working Sessions on 
Fusion Reactor l'echnology, Oak 
Ridge, 'renil., June 28-July 2: 

"Facility for Duplicaling 14 n/\eV 
Neutron E.ffects for F~JsiOn Power 
IZE!cIctclr:j" by D. R. Henderson ciiicl 
1-1. Drciicer, both P.13 
Twelfth Annual Meeting, Institute of 
Nuclear Matcriuls Managernent., 
West Palm Beac:lr, Fla,, Juntr 29- 

"Radioactive Sourccs for Safe- 
guards, Maicrial:; Managernet-i t arid 
Process Control" hy 1-1. 0. Menlove, 
R.  A. Forster, I.. V. Easi- arid .J. E. 
Foley, all A-1 

"Active Assay of Fissionnblc b\c~.. 
ierials at  the 1.~1s Allatnos Nonde- 
structive Assay aiicl Standards Lah- 
owtory" by M. M. Thorpc, R. 1-1. 
Augustson, J.  H. Menzel, A. E. 
Evans, U. 13. Smith ond C. R. Weis- 
bin, uII A-1 

"l'assive Assay--1rinnvcrtions and 
Applications" by J .  I-. Parker, 1'. 1:). 
Reilly, J .  E. Foley, R.  G .  Wal'ron arid 
I.. V. Fast, (111 A-1 

G. w. Roycr, both H-5 

July 1: 

"Field Assay Expw-icrice wiih the 
MONAI. ( 1 1  Nutionul I.ead Company 
ol Ohio" by J. 11. Mcnzol, l'. U. 
Rcilly, J. I_. Pcrrker, J, Ti. Folcy, all 
A..l ,  and B. I!. C)ctinis, ENG-6 
Iri.i.e~rrwtiotial !Sypiiposiuni of Tlrerma- 
chemistry, Aicirscille, France, June 
3I)-July 2: 

"Enthalpy o l  I'or-rnatinn of Nep- 
iunium Mortoccirbitlc" by El. J. 
I-liiber, Jr. arid C. E. I-iollcy, Jr., boih 

Seniiiiars (:if flit Swiss Technical 
ln:;fitijte, Zurich, Switzerland, July 2, 
ai-id IJnivetxity of Mutiich, West Ger- 
mcrtty, July 12:: 

"Opiicul t:'oferiiial Studies a t  Los 
Ala t i ios  w it11 1 $-Mi I I iori- li Iectro n- 
Volts Tensor Polarized Deuicrons" 
by P. W. Kcmtotr,  Jr., P-UCR 
Eighth international Shock Tube 
Syinposium, impcriul College of 
!icieinc:c and Technology, London, 
I.ingIand, July 5-8: 
''A Shock 'rube Sttidy of Ihe De- 

coinposition Kinetics of Nitrous 
Oxicle" by I.. S. Bluir arid R. W. 
Gctziriycr, ljoili GMX-7 

ond Intcrri~crtiorral Symposium on 
Gas Kinetic!;, IJtriversity Celregc of 
Swansea, Englcrnd, JIJIY 5-45: 

"Dcrisity Gradient Mecrsui.cmenls 
c)f Oxygen Dissociation in Shock 
Wnve:;" by M/. 13. Broshcars and I). 
F. l3ircl, both GMX-7 
1'trirtoent.h Annurrl Moeting, Amcri- 
t:ati Associafio~ii of Physicists i r i  Medi- 
citie, I-louston, 'U'exas, .July 7 4 :  

"Car NcgcWc Muons Provide 
~ ~ r i i q v o  or E!t:ticr Diagnostic In- 
iorinatiori'?" by A. S. I.undy, MI'-1, 
and I?. I. Iiutsoli, MI'-'/' 

"Rcccnt 7r- lhpil i  Dose 13i:;tribuiion 
Cald:itions" hy f!. I_. I-luison, MP-7 
1971 SECEDE Smmer Study, San- 
diu baboratorics, Albuquerque, July 
8 : 

"ldigh AltitLt(ic> Stricition Thcory" 
by S. I?. Golrlnlc-rll, J-10 
S~!c~irid Worlrshop sf Personnel 
Neutron Dosimetry, New York, N.Y., 
July 8-9: 

l , V  .,tucIies in I'arsonnel Noutron 

Dosimetry" by r i .  I:. I~kmkins, I L1 
Symposiutn on t\luclcar Three Body 
Problon-l and Flolated 'Topics, I3uda'- 
pest tlutngary, . J i ~ l y .  8-1 '1: 

c r c . 2  

"Elastic Scattering and Brenkup 
of 1 S-Mi I I ion- II lectron-Vo Its r'ola r -  
ized Ucuteruns" by P. W. Keaion, 
Jr., utid D. D. Atmsirony, both 
P-DOR 
Sixteenth Annual Meeting, Health 
Physics Society, New York, N.Y., 
July I?-,]&: 

"Meusui-etnents of 'Structure' X 
IZuys froni a Pulscd 5 MeV Acceler- 
ator" by J. R. Parker, MP-1, and 
M. J. Engelkc, Sr., lb'l 

"High-Intensity Electron Accelcra- 
tot- Radiation Iiazards" by J. R. 
Parker, MP-1, and M. .I. Engelke, 
t i -  1 

"Correctioii Faciors for 9 and 10 
inch Sphere Neutron Instruments and 
onc inch Dianicier KF3 Tubes Used 
in Small Scums and Sliis" by D. E. 
I-lankins and G. W. Neely, both 
I i -  1 

"Siiidy of a Thermal Neutron 
Calibrator" by D. E. Hankins, H-1 

"Rulison Rcvicwed-A Health 
Physics Viewpoint" by A. J. Ahlquist 
and J. E. Dutntner, Jr., both 1-1-8 

"C7amiiia-lnSeiisiiive Air Monitor 
for Radioactive Gases" by R.  A. Jal- 
beri, 1-1-1, and R. D. t-liebert, P-l 

"Protection Factors for Respiru- 
tors" by E. C. Hyalt, J. A. Pritchard 
cind C. P. Richards, all t-1-5 

"A Beam-Spill Monitor Systom 
for an 800 McV Proton Accelerator" 
by J. R. Patlter and J. D. Easlcy, 
both MP-.I, J. D. Octtiny, Masscrchu- 
setis Instilute of Technology, Cum- 
bridge, und J. tl. Richardson, 
T-DOT 

"Sumpling for Plutonium-230 io 
stitiiaic I.utig Deposition" by 13. J .  
ttinger and W. U. Moss, both M-5, 

urid I.. J. Johnson, H-'I 
U.S.-U.S.S.R. Peaceful Nuclear En- 
ergy Tectinicnl Talks, Washington, 

"12esidual Atmospheric Radio- 
activity f rom Nuclcar l'csting" by 
C. A. Cowan, CNC-DO 
Gordon Research Conference on 
Nucleic Acids, Proctor Academy, 
Andover, N.H., July 12-16: 

''I-lie Role of Pyrimidine Clusters 
iii Transcription" by D. A. Smith, 
H-'4 

D.C., July 12-15: 
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Culled from the September, 1951, files of the Los Alamos Herald by Robert Porton 

Benefit Contest Promises Antics 
I n  what might be the most unusual ball game of the season-or 

any season-S Site, state softball champs, will meet the Los Alamos 
Bombers, local hard-ball team, in a combination baseball-softball 
game on the North Mesa field. T h e  action will be unique in Hill 
sports history. When at bat, S Site will have to hit baseball pitching 
and run  regulation bases. T h e  Bombers will have to hit Bun Ryan's 
softball pitching and run the shorter bases. Proceeds will go toward 
sending S Site to the regional tourney in Casper, Wyo. 

New Bridge Open to Traffic 
T h e  new high-level bridge spanning Los Alamos Canyon will be 

open to traffic this weekend, the AEC announced. Holders of project 
passes will now be able to enter Los Alamos over three roads. T h e  
Finney and Turnipseed Company of Topeka, Kans., was architect 
engineer and the Vinson Construction Company, Phoenix, Ariz., 
built the open-spandrel, steel-arch structure, outbidding 14 other 
firms with its $704,781.94 bid. T h e  bridge has a width of 44 feet, is 
820 feet long and has a 422-foot span. 

Elmo R. Morgan Resigns 
The resignation of Elmo R. Morgan as Los Alamos Field Man- 

ager of the AEC was announced. Morgan has accepted a position as 
coordinator of cooperative research at the University of Utah, Salt 
Lake City. H e  will be succeeded by Ralph P. Johnson, field manager 
for SFO at Las Vegas, Nev. 

Local Chemists at National Conclave 
Many members of the Los Alamos Scientific Laboratory staff are 

attending the world chemical conclave in New York City. T h e  meet- 
ings mark the 75th anniversary of the founding of the American 
Chemical Society, as well as the 16th Conference of the International 
Union of Pure and Applied Chemistry. Local scientists attending 
include C. W. Christenson, J.  D. Perrings, Charles Holley, Elmer 
Huber, Jr., Adam Scliuch, Cllarles Metz, Thomas Sandenaw, Frank 
Dunn, Maynard Smith, James Uertino, William McCreary, Kobert 
Phelps, John Mosely, J o h n  Sullivan, Fred Edeskuty, Angelo Georgi, 
Edward Onstott, Roy Krohn, Willard Witternan, Conrado Gutierrez, 
Richard Money, Arthur Uriesmeister, Sherman Kabideau, Larned 
Asprey, Alfred Zeltmann, J ean  McClelland and Helen Cowan. 

what's doing 
LOS ALAMOS FILM SOCIETY: 7:30 p.m., 

Civic Auditorium. Admission: members- 
$50 ,  others-$2. 
Sept. 29-"New Cinema I." 

OUTDOOR ASSOCIATION: N o  charge, 
open to the public. Contact leaders for 
information. 
Sept. I-Picnic and meeting, 6 p.m., 

Bandelier, Reed Elliott, 662-4515. 
Sept. 4-6-Chicago Basin to Vallecitas, 

Walter Green, 672-3203. 
Sept. 18-19-Crested Butte to Aspen, 

Colo., Don Liska, 662-3665. 

SPORTS CAR CLUB DEL VALLE RIO 
GRANDE: Meeting first Tuesday of each 
month at  the Las Alamos National Bank, 
7:30 p.m. Far information call Bill 
Hutchinson, 662-5325. 

SIERRA CLUB: Luncheon meeting at  noan, 
first Tuesday of each month, South Mesa 
Cafeteria. For information call Brant 
Calkin, 455-2468, Santa Fe. 

MESA PUBLIC LIBRARY: 
Sept. 1-29-Pen and ink drawings, Doyle 

Sept. I-21-Christmas Store, lobby case 
Davis. 

display, Church Women United. 

PUBLIC SWIMMING: High School Pool- 
Monday through Wednesday, 7:30 to 9 
pm., Saturday and Sunday, 1 to 6 p.m., 
Adult Swim Club, Sunday, 7 to 9 p.m, 

MOUNTAIN MIXERS SQUARE DANCING 
CLUB: For information call Mrs. Florence 
Denbow, 662-5014. 
Sept. 4-Mesa School, 8 pm., Charles 

Sept. 18-Mesa School, 8 p.m., "Bones" 
Hartley, Roswell, caller. 

Craig, Los Alamas, caller. 

NEWCOMERS CLUB: Sept. 22, 7:30 p.m., 
10s Alomos National Bank, speaker to  
be announced. For information call Sally 
Jacoby, 662-4062. 

RIO GRANDE RIVER RUNNERS: Meetings 
scheduled for noon, second Friday of 
each month at South Mesa Cafeteria. 
For information call Joan Chellis, 662- 
3836. 
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.Iotiti Rowiey, N 7 group Iecider, expluitis prt:liminury 

..tuclit?!; cnndurtcd on iiuciccir ,jubtcrriines at ttir: Luboru- 
lory to Willinm MrEli-oy, clirccior of thr: Nutioilnl Science 
Founclzttiot1. While visiting LASI, McElroy cs11r1oui1ccd h i s  
p l c i i i s  .io resign iron1 tlie fourltlcitiori cind to rrcccpt the 
1-1 11 poi 11 t I 11 c t  I t c i  5 c t 1 n ri ce I lo 1- of .I I r: U i i i v u r s i  t y n f Ccr I i f  o 111 in 
rrt ? ; u t i  I::lic!cjo. I l i t : tiu(:lt!rir subtei-rc:no is  t i  tlcvicc ccrpobll. 
of rneltincl i t 5  viuy through solid rock. l o  the; rigtit of 
McL-Iro,y is LASI. Direcior Hnroid Agncw c1ric.l Glt!n Groves 

tho ;jirertor's u f f i cc .  



17oberi Freyintrn, P- I ,  demnnskratcs the use of the acaliJatical 
mortar locator for Marvin I.assw, tlic U.5. Army's chief 
scientist. Se*ted next to Ltrssar is h i s  aitle, Lieutenarilt Col- 

oncd William Gaillourakis. The mortar locator was designed 
by Freyman and Frank Engels, a visiting staff member, and 
is being used in Vietnam. 


